Methamphetamine-mediated modulation of MOR expression in the SH-SY5Y neuroblastoma cell line.
Methamphetamine (METH) has been shown to induce oxidative stress in SH-SY5Y cells, a neuroblastic, dopaminergic cell line model. In neuronal cells, oxidation of dopamine by auto-oxidative or enzymatic mechanisms leads to the production of reactive oxygen species (ROS). Neuronal cells treated with METH accumulate dopamine, which can ultimately lead to increased levels of ROS. ROS has been shown to mediate the expression of the mu-opioid receptor (MOR). The goal of this in vitro study was to examine the effects of METH on the accumulation of intracellular ROS in SH-SY5Y cells, which could, in turn, modulate MOR expression. Confocal laser scanning microscopy (CLSM) indicated that METH induced intracellular accumulation of ROS, detected as increased fluorescence of rhodamine 123, in a dose- and time-dependent manner. Moreover, accumulation of ROS preceded METH-induced expression of the MOR, which was attenuated by the free radical chelator, vitamin E. Additionally, increased MOR expression was noted following hydrogen peroxide treatment, indicating a role for ROS in mediating MOR expression. Taken together, our data show that METH's effect on MOR expression is dependent upon sublethal levels of intracellular ROS, which suggests a possible coupling of METH- and opiate-mediated intracellular signaling.